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Comments/suggesEons	  from	  last	  SPIN	  PWG	  discussion	  (5/7/2015) 

ü  Use	  Zilong’s	  final	  run	  list	  (359	  runs)	  

ü  Use	  events	  in	  which	  jet	  triggers	  are	  fired	  in	  BEMC	  with	  a	  matched	  jet	  (it	  was	  in	  

ALL	  calculaEons	  shown	  in	  my	  last	  week’s	  slides,	  but	  confused	  descripEon)	  

ü  Remove	  leading	  π0	  requirement	  

ü  Remove	  opening	  angle,	  daughter-‐photon	  distance,	  and	  Δη	  cuts	  for	  π0	  

selecEon	  

ü  Do	  signal	  +	  background	  fits	  for	  π0	  invariant	  mass	  distribuEon	  for	  each	  pT	  bin	  to	  

esEmate	  the	  background	  fracEon	  

l  Adjust	  π0	  pT	  cut	  

All	  the	  above	  sugges.ons	  in	  green	  are	  applied	  in	  today’s	  updates! 
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New	  run	  list	  from	  Zilong 

RaEo	  of	  JP0/JP1/JP2	  triggered	  π0-‐jet	  event	  to	  the	  total	  analyzed	  events	  (~174M	  events):	   

4975148	  events 

7650500	  events 

3160572	  events 
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Triggers 

Use	  events	  in	  which	  jet	  triggers	  are	  fired	  in	  BEMC	  with	  a	  matched	  jet: 

•  Hardware,	  sohware	  and	  geometric	  trigger	  condiEons	  applied	  	  

•  Triggers	  (threshold:	  JP0	  5.4	  GeV/c,	  JP1	  7.3	  GeV/c,	  JP2	  14.4	  GeV/c):	  

« If(JP2	  hardware	  &	  JP2	  sohware	  &	  geometric	  match	  JP2	  &	  pT>14.4)	   	  JP2	  triggered	  

« If(JP1	  hardware	  &	  JP1	  sohware	  &	  geometric	  match	  JP1	  &	  pT>7.3)	   	  JP1	  triggered	  

« If(JP0	  hardware	  &	  JP0	  sohware	  &	  geometric	  match	  JP0	  &	  pT>5.4)	   	  JP0	  triggered	  
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•  π0	  pT:	  >	  2.0	  GeV/c	  
•  π0	  mass:	  (0,	  0.6)	  
•  π0	  physics	  eta:	  (1.086,	  2.0)	  
•  Decayed	  photon	  eta:	  (1.11,	  1.96)	  
•  Decayed	  photon	  1	  energy:	  >	  2.0	  GeV	  
•  Decayed	  photon	  2	  energy:	  >	  1.5	  GeV	  
•  Preshower	  energy	  for	  each	  photon:	  <	  40	  MeV	  
•  SMD	  relaEve	  energy	  threshold	  for	  each	  photon	  	  
	  	  	  	  	  	  	  (Ecluster1/2u+Ecluster1/2v)/Etower1/2:	  >	  0.008	  
•  Photons	  opening	  angle	  (degree):	  (0.2,	  3.0)	  
•  Photons	  distance	  on	  EEMC	  plane	  (cm):	  (4.0,	  20.0)	  
•  Photons	  difference	  in	  eta	  (absolute	  value):	  <	  0.15	  

Analysis	  cuts	   

•  Jet	  pT	  >	  5.0	  GeV/c	  
•  Jet	  physics	  eta:	  (-‐0.9,	  0.9)	  
•  Jet	  detector	  eta:	  (-‐0.7,	  0.9)	  
•  Rt	  <	  0.95	  
•  Using	  AnE-‐kT	  algorithm	  with	  cone	  size	  R	  =	  0.6	  
•  Sum	  track	  pT	  >	  0.5	  GeV/c	  

²  Δφ	  >	  2.0	  (azimuthal	  angle	  between	  a	  forward	  
π0	  opposite	  a	  barrel	  jet)	  	  

²  Only	  use	  leading	  π0	  to	  match	  a	  barrel	  jet	  
²  π0	  mass	  region:	  (0.,	  0.6)	  GeV/c2	  

	  	  	  	  	  	  restrict	  to	  (0.08,	  0.20)	  for	  asymmetry	  calc.	  
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EsEmate	  π0	  background	  fracEon	  via	  sig.+bkg.	  fit	  –	  JP0 
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EsEmate	  π0	  background	  fracEon	  via	  sig.+bkg.	  fit	  –	  JP1 
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EsEmate	  π0	  background	  fracEon	  via	  sig.+bkg.	  fit	  –	  JP2 
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π0	  background	  fracEon	  esEmaEons 

Bkg.	  
Frac. 

(2,	  3) (3,	  4) (4,	  5) (5,	  6) (6,	  7) (7,	  8) (8,	  9) (9,	  10) (10,	  12) (12,	  16) (16,	  25) 

JP0 0.510 0.520 0.528 0.459 0.398 0.251 0.261 0.208 0.235 0.340 1.0 

JP1 0.539 0.552 0.586 0.545 0.469 0.291 0.310 0.263 0.250 0.288 0.715 

JP2 0.609 0.641 0.673 0.642 0.601 0.355 0.392 0.341 0.295 0.195 0.000 

Background	  fracEon	  esEmaEons	  for	  π0	  –	  jet	  correlated	  events	  in	  each	  π0	  pT	  bin	  in	  
signal	  π0	  mass	  region	  (0.08,	  0.2)	  GeV/c2: 

These	  frac.ons	  were	  applied	  in	  ALL	  calcula.ons	  to	  subtract	  the	  background	  contribu.ons. 
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Asymmetry	  results	  –	  False	  asymmetries 

Longitudinal	  single-‐spin	  asymmetries	  (Yellow	  beam):	  combined	  triggers 

 (GeV/c)
T
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  6.484 / 10
p0        0.002015± 0.00178 

 / ndf 2χ  6.484 / 10
p0        0.002015± 0.00178 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  7.214 / 14
p0        0.002034± 0.001735 

 / ndf 2χ  7.214 / 14
p0        0.002034± 0.001735 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  7.298 / 5
p0        0.002032± 0.001669 

 / ndf 2χ  7.298 / 5
p0        0.002032± 0.001669 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

s)/0
π

η
+ejet

η

*(ejet
T
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  2.462 / 5
p0        0.002033± 0.001728 

 / ndf 2χ  2.462 / 5
p0        0.002033± 0.001728 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

s)/0
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+ejet
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x2 = p
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  8.161 / 5
p0        0.002034± 0.001739 

 / ndf 2χ  8.161 / 5
p0        0.002034± 0.001739 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  4.681 / 10
p0        0.002043± 0.001692 

 / ndf 2χ  4.681 / 10
p0        0.002043± 0.001692 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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Asymmetry	  results	  –	  False	  asymmetries 

Longitudinal	  single-‐spin	  asymmetries	  (Blue	  beam):	  combined	  triggers 

 (GeV/c)
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  10.55 / 10
p0        0.002098±0.004059 − 

 / ndf 2χ  10.55 / 10
p0        0.002098±0.004059 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  26.72 / 14
p0        0.002117±0.0037 − 

 / ndf 2χ  26.72 / 14
p0        0.002117±0.0037 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  1.973 / 5
p0        0.002115±0.003639 − 

 / ndf 2χ  1.973 / 5
p0        0.002115±0.003639 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ   6.36 / 5
p0        0.002117±0.00369 − 

 / ndf 2χ   6.36 / 5
p0        0.002117±0.00369 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  10.92 / 5
p0        0.002118±0.003724 − 

 / ndf 2χ  10.92 / 5
p0        0.002118±0.003724 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

]2 [GeV/cs2x1xinvM = 
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  13.76 / 10
p0        0.002127±0.003444 − 

 / ndf 2χ  13.76 / 10
p0        0.002127±0.003444 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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Asymmetry	  results	  –	  False	  asymmetries 

Like-‐sign	  asymmetry:	  combined	  triggers 

 (GeV/c)
T
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  8.767 / 10
p0        0.005204±0.004157 − 

 / ndf 2χ  8.767 / 10
p0        0.005204±0.004157 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  14.82 / 14
p0        0.005252±0.0036 − 

 / ndf 2χ  14.82 / 14
p0        0.005252±0.0036 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  6.857 / 5
p0        0.005248±0.003683 − 

 / ndf 2χ  6.857 / 5
p0        0.005248±0.003683 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  3.111 / 5
p0        0.005251±0.003577 − 

 / ndf 2χ  3.111 / 5
p0        0.005251±0.003577 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  13.88 / 5
p0        0.005254±0.003648 − 

 / ndf 2χ  13.88 / 5
p0        0.005254±0.003648 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

]2 [GeV/cs2x1xinvM = 
10 20 30 40 50 60 70 80 90
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  10.23 / 10
p0        0.005275±0.003285 − 

 / ndf 2χ  10.23 / 10
p0        0.005275±0.003285 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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Asymmetry	  results	  –	  False	  asymmetries 

Unlike-‐sign	  asymmetry:	  combined	  triggers 

 (GeV/c)
T

 p0πDetector 
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  8.353 / 10
p0        0.005182± 0.009961 

 / ndf 2χ  8.353 / 10
p0        0.005182± 0.009961 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 (GeV/c)
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  18.05 / 14
p0        0.00523± 0.009299 

 / ndf 2χ  18.05 / 14
p0        0.00523± 0.009299 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  2.408 / 5
p0        0.005226± 0.009083 

 / ndf 2χ  2.408 / 5
p0        0.005226± 0.009083 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  5.811 / 5
p0        0.005229± 0.009263 

 / ndf 2χ  5.811 / 5
p0        0.005229± 0.009263 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  6.124 / 5
p0        0.005232± 0.009324 

 / ndf 2χ  6.124 / 5
p0        0.005232± 0.009324 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  8.971 / 10
p0        0.005255± 0.008777 

 / ndf 2χ  8.971 / 10
p0        0.005255± 0.008777 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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Asymmetry	  results	  –	  Longitudinal	  double	  spin	  asymmetry 

Theore.cal	  ALL	  curves*	  are	  calculated	  to	  compare	  with	  data:	   

*	  Daniel	  de	  Florian,	  Phys.	  Rev.	  D79:114014,2009,	  arXiv:0904.4402v2 
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  8.844 / 10
p0        0.005362±0.004567 − 

 / ndf 2χ  8.844 / 10
p0        0.005362±0.004567 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  3.494 / 14
p0        0.005362±0.004623 − 

 / ndf 2χ  3.494 / 14
p0        0.005362±0.004623 − 

AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2
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AntiKtR060NHits12_TSIU_Trigger: JP0+JP1+JP2

 / ndf 2χ  0.5202 / 5
p0        0.005395±0.005068 − 

 / ndf 2χ  0.5202 / 5
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Variable	  definiEons 
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ALL	  was	  measured	  as	  a	  funcEon	  of	  jet	  or	  π0	  pT.	  	  
To	  beuer	  determine	  Δg,	  ALL	  as	  a	  funcEon	  of	  x	  or	  z	  are	  used. 

Variable	  defini.ons: 

z = pT
π 0

pT
jet ,   

 x1 =
pT
jet

s
(eη jet + e

η
π0

),    x2 =
pT
jet

s
(e−η jet + e

−η
π0

)

invM
π 0− jet

= x1x2s.

Pythia	  simulaEon:	  sub-‐process	  fracEon	  as	  a	  funcEon	  of	  pT	  and	  z:	  	  	  
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Variable	  binning 

const	  Int_t	  nPi0PTbins	  =	  11;	  
const	  Double_t	  mPi0PTbins[nPi0PTbins	  +	  1]	  =	  {	  2.0,	  3.0,	  4.0,	  5.0,	  6.0,	  7.0,	  8.0,	  9.0,	  10.0,	  12.0,	  16.0,	  25.0};	  
	  
const	  Int_t	  nJetPTbins	  =	  15;	  //	  jet	  pT	  bin	  18%	  resoluEons	  
const	  Double_t	  mJetPTbins[nJetPTbins	  +	  1]	  =	  {5.0,	  6.0,	  7.1,	  8.4,	  10.0,	  11.8,	  13.9,	  16.4,	  19.4,	  22.9,	  27.0,	  
31.9,	  37.6,	  44.4,	  52.3,	  61.8};	  
	  
const	  Int_t	  nPi0JetMassbins	  =	  11;	  
const	  Double_t	  mPi0JetMassbins[nPi0JetMassbins+1]	  =	  {10.0,	  14.0,	  20.0,	  24.0,	  29.0,	  35.0,	  42.0,	  50.0,	  
60.0,	  72.0,	  86.0,	  100.0};	  
	  
const	  Int_t	  nZFbins	  =	  6;	  //	  zF	  150%	  resoluEon	  
const	  Double_t	  mZFbins[nZFbins+1]	  =	  {	  0.06,	  0.135,	  0.20,	  0.30,	  0.45,	  0.675,	  1.0};	  
	  
const	  Int_t	  nXbins	  =	  6;	  //	  x1/x2	  150%	  resoluEon	  
const	  Double_t	  mX1bins[nXbins+1]	  =	  {	  0.025,	  0.070,	  0.100,	  0.150,	  0.230,	  0.35,	  0.8};	  
const	  Double_t	  mX2bins[nXbins+1]	  =	  {	  0.005,	  0.015,	  0.023,	  0.035,	  0.053,	  0.08,	  0.2}; 
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Asymmetry	  results	  –	  Asymmetries 

Longitudinal	  single-‐spin	  asymmetries: 

AL
Y =

PY [(N
++ + N +− )− R1(N

−− + N −+ )]∑
PY
2[(N ++ + N +− )+ R1(N

−− + N −+ )]∑

AL
B =

PB[(N
++ + N −+ )− R2 (N

−− + N +− )]∑
PB
2[(N ++ + N −+ )+ R2 (N

−− + N +− )]∑
Like-‐sign/Unlike-‐sign	  asymmetry: 

ALL
ls =

PYPB (N
++ − R4N

−− )∑
PY
2PB

2 (N ++ + R4N
−− )∑

ALL
us =

PYPB (R6N
+− − R5N

−+ )∑
PY
2PB

2 (R6N
+− + R5N

−+ )∑

Longitudinal	  double	  spin	  asymmetries: 

ALL =
PYPB[(N

++ + N −− )− R3(N
+− + N −+ )]∑

PY
2PB

2[(N ++ + N −− )+ R3(N
+− + N −+ )]∑

δALL =
PY
2PB

2[δ(N ++ + N −− )2 + R3
2δ(N +− + N −+ )2 ]∑

PY
2PB

2[(N ++ + N −− )+ R3(N
+− + N −+ )]∑


